INTRODUCTION
Over the last several decades, a great deal of effort and progress has been made in reconstructing past ocean temperature and composition. Several approaches have been used ranging from elemental and isotopic composition of bulk carbonate sediments, marine cements, foraminiferal and other shells, pore fluids, and fluid inclusions (e.g., Renard, 1986; Wilson and Opdyke, 1996; Andreasson and Schmitz, 1998; Cicero and Lohmann, 2001; Lowenstein et al., 2001 , Zachos et al., 2001 . For parameters typically measured (e.g., CaCO 3 , δ 13 C, δ 18 O, Sr, and 87 Sr/ 86 Sr), the sources of secular variability are reasonably well understood, although more recent work has added complexity to our understanding of these processes (e.g., Stoll and Schrag, 1998; Martin et al., 1999; de Villiers, 1999) . For many other elements, much less is understood about the controls on oceanic variability. The most common and successful techniques utilize carbonate sediments and shells; however, the fidelity
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of the record is often limited by near-surface or burial diagenesis. Although much of past research has focused on isotopic records, a growing literature on elemental variation has led to a better understanding of variability of elements like Sr (e.g., Graham et al., 1982; Renard, 1986; Delaney and Boyle, 1988; Baker et al., 1990; Delaney and Linn, 1993; Hampt and Delaney, 1997; Andreasen and Delaney, 2000a) . Despite the effort focused on Sr, as pointed out by Andreasen and Delaney (2000b) , significant scatter and differences exist in these records. Although there are several possible explanations for such discrepancies (e.g., uncertainties in age, bulk, fine fraction, or individual component analysis), the real difficulty is diagenetic alteration of the primary signal and identification of the primary signal within the record. Compared to other carbonate depositional environments, the diagenetic alteration of pelagic carbonates is generally well understood. The main driving forces for recrystallization are pressure solution (e.g., Schlanger and Douglas, 1974; Baker et al., 1980) and the excess free energy difference associated with small and delicate biogenic surfaces (e.g., Baker et al., 1982; Walter and Morse, 1984) . A variety of models has been developed to better understand calcite recrystallization, most based on Sr exchange (e.g., Baker et al., 1982; Stout, 1985; Richter and De Paolo, 1987, 1988; Richter and Liang, 1993) and oxygen isotopes (e.g., Schrag et al., 1995) as diagenetic tracers. These all generally relate rates of recrystallization to depth and/or age, although the conclusions reached vary to some extent. Delaney (1989) added to previous work by incorporating a model of temporal variation in interstitial water composition to more successfully predict observed calcite geochemistry. Moreover, she concluded that site-specific characteristics such as accumulation history, interstitial water chemistry, and its temporal variation must be taken into account to properly evaluate the effects of diagenesis. More recently, rather than making general uniform depth or age trend assumptions, studies have focused on detailed site-specific diagenetic complexities such as lithologic variability (e.g., Frank et al., 1999; Andreasen and Delaney, 2000b) . The conclusions from these studies suggest that making uniform depth-age assumptions in pelagic carbonates is not universally applicable and may be an oversimplification.
During Leg 198, we obtained good-to-excellent recovery of Neogene through Upper Cretaceous pelagic sediments (Bralower, Premoli Silva, Malone, et al., 2002) . Based on visual observation, physical property data (Eocene-Cretaceous underconsolidation), and interstitial water geochemistry, Leg 198 sediments are undergoing recrystallization but at apparently very low rates. The transition from ooze to chalk is not observed in Upper Cretaceous and younger sediments. In fact, the very low rates determined by Richter and Liang (1993) at Deep Sea Drilling Project (DSDP) Site 305 located on the Southern High at Shatsky Rise were so different from other deep-sea sites that they invoked downhole contamination of pore waters during rotary drilling to explain the abnormally low recrystallization rate. We recored Site 305 during Leg 198 (Site 1211) with the advanced piston corer (APC), and the interstitial water Sr profiles are very similar. Hence, downhole contamination cannot explain the very low estimated recrystallization rates. However, using the same Sr/Ca ratios from pore waters at Site 305 and bulk carbonate Sr/Ca ratios reported in Matter et al. (1975) , Baker et al. (1982) concluded that 50% of the carbonate had recrystallized by 100 meters below seafloor (mbsf), 75% at 200 mbsf, and 95% by 500 mbsf. Clearly, different diagenetic models using similar data sets produced
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different results, and a more detailed investigation is required to explain these discrepancies. Leg 198 sediments provide an opportunity to determine the degree of recrystallization of Shatsky Rise sediments, to assess the fidelity of the primary record, and to test fundamental assumptions with pelagic carbonate diagenetic models. This data report provides the initial data set for future work.
METHODS
For this report, 170 samples were collected at a frequency of one per core at each site and analyzed as described below. We chose to focus on just the fine fraction for this study for the following reasons. The dominant carbonate pelagic component in Shatsky Rise sediments is not consistent throughout the studied interval. Neogene sediments are dominated by nannofossils, whereas Paleogene and Upper Cretaceous sediments are dominated by foraminifers (Bralower, Premoli Silva, Malone, et al., 2002) . In general, foraminifers and nannofossils are inferred to have different elemental partition coefficients and, thus, incorporate minor and trace elements at different levels (e.g., Elderfield et al., 1982; Delaney et al., 1985; Stout, 1985; Andreasen and Delaney, 2000a; Stoll et al., 2002) . Fine fraction has been preferred over bulk sediments for elemental secular variability studies (e.g., Baker et al., 1990; Andreasen and Delaney, 2000a) . Therefore, to avoid changes in sediment components obscuring diagenetic or secular trends, the fine fraction was the focus of the present study.
Approximately 1 g of sediment was immersed in Chlorox at 60°C to oxidize organic matter and disaggregate sediment particles. Chlorox was chosen for this step because it has been shown to effectively remove organics without dissolving calcium carbonate (Gaffey and Bronnimann, 1993; Pingitore et al., 1993) . The resulting slurry was passed through a 63-µm sieve and the fine fraction retained, rinsed, and dried. A split of each fine fraction sample was retained for carbonate and stable isotopic analyses.
Each fine fraction split was analyzed for stable oxygen and carbon isotopic ratios. Approximately 120 µg of powdered sample was reacted in "100%" phosphoric acid at 70°C in an online, automated Kiel device coupled to a Finnigan MAT 251 stable isotope ratio mass spectrometer. The carbonate standard NBS-19 (δ 13 C = 1.95‰; δ 18 O = -2.20‰) was used to calibrate to the Vienna Peedee belemnite (VPDB) standard. Repeated analyses of NBS-19 yielded reproducibility of 0.08‰ for δ 18 O and 0.04‰ for δ 13 C.
Calcium carbonate content was determined on ~10 mg of each fine fraction split using a UIC, Inc., Coulometrics model 5011 CO 2 coulometer. Average relative standard deviation from the mean of replicate samples is better than 1 wt% CaCO 3 .
Fine fraction sediments were treated with a cleaning protocol similar to that of Andreasen and Delaney (2000b) , which was a modification of the method developed by Aptiz (1991) , to ensure that the elemental data measured were from calcite alone. Approximately 30 mg of carbonate-rich samples (>65 wt% CaCO 3 ) or ~50 mg of carbonate-poor samples (<65 wt%) was precisely weighed and placed in 50 mL acidcleaned, polypropylene centrifuge tubes to reduce oxyhydroxides and remove exchangeable ions. First, 10 mL of reducing solution (25 g NH 2 OH . HCl + 200 mL 14.5-M NH 4 OH + 300 mL nanopure water) was
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added and shaken at room temperature overnight, and then centrifuged. The solution was discarded and the reducing procedure repeated. Next, 10 mL of ion exchange solution (1-M NH 4 OH) was added, shaken for 1 hr, centrifuged, and the solution discarded. The sample was dried and then dissolved for 1.5 hr in 1-M acetic acid solution buffered with 1-M ammonium acetate (pH = 5) on a shaker table at room temperature. A 2-mL aliquot of this solution was removed with a volumetric pipette, dispensed into acid-cleaned high-density polyethylene bottles, and diluted with 10 mL of 1-N trace metal grade nitric acid for analyses. Solutions were analyzed for Ca, Mg, Sr, Fe, Mn, and Ba on a Spectro CirOS inductively coupled plasma-optical emission spectrometer (ICP-OES). Precision of analyses (relative standard deviation from the mean) determined by replicate analyses of internal standards and samples was as follows: Ca = 1.7%, Mg = 2.5%, Sr = 1.3%, Mn = 2.3%, and Ba = 7%. Sample replicates show generally poor reproducibility for Fe: mean = 28%. The poorest results are associated with samples low in Fe (<200 ppm). A replicate with high Fe content (~1500 ppm) resulted in relatively good precision of 4%. It is not clear if poor Fe reproducibility is the result of ineffective removal of noncarbonate Fe (e.g., oxyhydroxides), low concentrations, or some other factor that remains to be identified. Note, however, that Mn, also a common contaminant in oxyhydroxides, shows good reproducibility, including low content replicants (~13 ppm). Fe data are listed for completeness, but these data should be treated with caution. Minor elements are reported as parts per million in total carbonate. As reported previously, calcium selfabsorption in the ICP plasma results in curvature of sensitivity at high concentrations (i.e., a matrix effect) (e.g., Rosenthal et al., 1999; de Villiers et al., 2002) . Such a Ca matrix effect was noted for samples with CaCO 3 higher than ~90 wt%. Therefore, minor element parts per million in total carbonate was calculated using CaCO 3 determined from coulometric analyses rather than calculated from Ca analyses.
RESULTS
Fine fraction geochemical data are compiled in Table T1 and are shown graphically in Figures F1, F2 , F3, F4, F5, F6, and F7. Although none of the samples were selected following the stratigraphic splice, figures show data plotted vs. meters composite depth (mcd) for easier comparison to other studies, except at Sites 1207 and 1208 where composite sections were not possible. Figure F6 shows Sr and Mg content from this study and from DSDP Site 305 (reoccupied at Site 1211) reported in Matter et al. (1975) . Although Site 305 data are from bulk and not fine fraction analyses, the trends and absolute values compare well.
All sites show the same general trend in carbonate content, varying between 33 wt% and almost pure carbonate (99.8 wt%). Neogene and Paleogene sediments are characterized by variable carbonate content, whereas Cretaceous sediments are uniform and very carbonate-rich (>90 wt%).
At all sites, δ 18 O decreases with depth, ranging from 2.1‰ to - 
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Olig. Fe contents range from below the detection limit to 935 ppm. With the analytical uncertainty previously described, confidently identifying trends is not possible.
Mn concentrations in the fine fraction vary from below the detection limit to 1685 ppm. All sites show the same trend of increasing values downcore to a maximum peak in the Miocene then decreasing downcore to very low values in the Cretaceous. Figure F1 . Site 1207 fine fraction geochemical data vs. depth. VPDB = Vienna Peedee belemnite.
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Note: VPDB = Vienna Peedee belemnite. 
